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[Page 190 top left col. line 9 - page 191 top right col. line 16] 

Fig. 2 is an elevational view showing a deflection distortion in a 
phosphor screen, and (4) denotes the phosphor screen and (5) denotes a 
luminescent spot of a beam. As shown in Fig. 2, when deflected farthest in 
the horizontal direction, the luminescent spot (5) of the beam is distorted to 
have an elliptic shape elongated in the horizontal direction. Accordingly, 
focus characteristics on the margin of the phosphor screen (4) are 
deteriorated, posing a problem of a conventional in-line color cathode ray 
tube. Conventionally, for the purpose of reducing a luminescent spot 
distortion caused by such a deflection magnetic field, by forming a beam 
passing hole of electrodes constituting an electron gun to have an elliptic 
shape elongated in the vertical direction, or by providing a plate for forming 
a beam shape in a main lens portion, the electron beam emitted from the 
electron gun had an elliptic shape elongated in the vertical direction so as to 
cancel out the deflection distortion. In this manner, the luminescent spot 
distortion on the margin of the phosphor screen (4) was reduced. However, 
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such conventional methods was not sufficient because of a problem in that 
the focus characteristics of the electron gun itself were deteriorated and that 
the luminescent spot of the beam in the central portion of the screen having 
a small deflection distortion was elongated in the vertical direction. 

The object of the present invention is to remove the problems in the 
conventional device described above so as to obtain an in-line multi-beam 
color picture tube with less deterioration of the focus characteristics of the 
luminescent spot caused by the deflection distortion. For this purpose, in 
the present invention, a leakage magnetic field of a deflection yoke is utilized, 
and a pair of magnetic field shape converting elements are provided on the 
top of the electron gun so as to change the shape of the magnetic field in this 
portion, so that, when the electron beam passes through this deformed 
magnetic field and then a normal deflection magnetic field, the luminescent 
spot distortions cancel out each other. In the following, the present 
invention will be described more in detail with reference to drawings. 

Fig. 3 is drawings showing one example of the present invention, and 
Fig. 3(a) is a longitudinal sectional view thereof and Fig. 3(b) is a transverse 
sectional view thereof. Fig. 3(b) shows a cross-section taken by a plane 
shown with line A-A in Fig. 3(a). In Fig. 3, (IRa), (IGa), (IBa) and (2) 
indicate the same parts as those indicated by the same characters in Fig. 1 
respectively (6a) and (6b) indicate the magnetic field shape converting 
elements. It is needless to say that (6a) and (6b) usually are provided to be 
vertically symmetrical and made of a ferromagnetic material for converting 
the shape of the magnetic field. Character (7) indicates a convergence cup 
portion, and is provided with magnetic field control elements as in a 
convergence cup of the conventional in— line electron gun at its bottom, which 
is not shown in Fig. 3. 

(8) indicates a neck portion of the color picture tube, (9) indicates a 
deflection yoke, (10) indicates an in-line electron gun, and the in-line 
electron gun (10) emits three electron beams that make blue, green and red 
phosphor screens emit lights. The cross-sections of the emitted beams have 
substantially perfect circles as shown by (IBa), (IGa) and (IRa). 
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A horizontal deflection magnetic field (2) of the deflection yoke (9) 
has a strong pincushion shape as shown with dotted lines in Fig. 1. When 
the magnetic field shape converting elements (6a) and (6b) are not present, 
the leakage magnetic field in the cross-section shown with the line A-A' in 
Fig. 3(a) also is a pincushion-shaped magnetic field similar to that shown in 
Fig. 1, but this leakage magnetic field is converted to a barrel-shaped 
magnetic field by the magnetic field shape converting elements (6a) and (6b). 
Fig. 3(b) shows this barrel-shaped magnetic filed (2') with dotted lines. The 
shape of the converting elements (6a) and (6b) for converting the 
pincushion-shaped magnetic field to the barrel-shaped magnetic field is 
determined automatically by the shape of the magnetic field and, for 
example, can be the one whose cross— section is shown in Fig. 3 (b). Since 
the pincushion-shaped magnetic field (2) is vertically symmetrical and the 
barrel-shaped magnetic field (2') is desired to be also vertically symmetrical, 
the converting elements (6a) and (6b) also are vertically symmetrical in 
many cases, but it is needless to say that the present invention is not limited 
to such shapes of the elements. 

The in-line three electron beams (IBa), (IGa) and (IRa) of blue, 
green and red emitted from the electron gun (10) are aligned on an x-axis 
shown in Fig. 3(b). While passing through the region of the barrel magnetic 
field (2'), the electron beams are subjected to forces in a y-axis direction 
contrary to the case described in Fig. 1, so as to have an oblong beam shape 
elongated in the y-axis direction. When deflecting the electron beams to 
the right of the paper in Fig. 3(b), the red beam (IRa) is subjected to forces 
shown with arrows (3) so as to have an elliptic shape elongated vertically as 
shown with (lRc). The green beam (IGa) also is deformed to be an elliptic 
beam elongated vertically (lGc). However, when the blue beam (IBa) is 
deflected to the right of the paper, the force for distorting the beam is not 
exerted. When deflecting the electron beams to the left of the paper, the 
situations of the red beam (IRa) and the blue beam (IBa) alternate. (These 
situations are not shown in the drawings.) 

In other words, due to the magnetic field shape converting elements 
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(6a) and (6b) of the present invention, each electron beam is subjected in 
advance to the luminescent spot distortion that cancels out the luminescent 
spot distortion to which this electron beam will be subjected because of the 
horizontal deflection magnetic field (2). In this manner, the beam that has 
been subjected to the luminescent spot distortion because of the barrel- 
shaped magnetic field (2') so as to have an elliptic shape elongated vertically 
is then affected by the strong pincushion— shaped horizontal magnetic field 
(2) while passing through the magnetic field of the deflection yoke (9), so as 
to be subjected to the force for elongating in the x-axis direction. Therefore, 
the beam becomes substantially a perfect circle when reaching the margins 
of the phosphor screen. 

Also, an extent to which the luminescent spot distortion of the beam 
can be compensated for can be adjusted by changing the length of the 
magnetic field shape converting elements (6a) and (6b) in a z-axis direction 
(see Fig. 3(a)) and the angle G (see Fig. 3(b)), but needs to be determined 
experimentally because the relationship with the effects of the magnetic field 
control elements described previously should be considered. 

Furthermore, since the magnetic field shape converting elements 
(6a) and (6b) of the present invention can produce a barrel-shaped magnetic 
field exerting large curvature common to the three electron beams aligned on 
the x-axis, it is possible to reduce the deterioration of the luminescent spot of 
the beam accompanying the conversion of the beam shape as much as 
possible. 

As described above, in accordance with the present invention, by a 
simple manner of providing a pair of the magnetic field shape converting 
elements above and below the in-line electron beams travelling on the same 
plane, it is possible to reduce the deflection distortion so as to obtain a color 
picture tube with excellent focus characteristics on the margins. 

***** 
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